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formation and/or neutralization m rcne uk~ux> 
type of diet; character of enamel and saliva, 
presence of bacteria ; and oral hygiene. lit is 
generally accepted that the decafljcificaition of 
tooth enamel characteristic of dental caries is 
caused to a siarge extent toy the acids produced 
froia the action of certain microorganisms, 
which ore normally present in 1 'the mouth, e^. 
in saliva, fomenting suitable carbohydrates in 
the mouth. 

♦Dentifrice sand like preparations used on the 
teeth and gums 'have beam a partial add in the 
cleaning of the teeth and mouth. iFrom time 
to time the various proposals have been 
advanced idative to the development of 
"antiseptic" dentifrices and the 3ike having 
allegedly the property of imbibition of tooth 
decay. Until recently, such claims were not 
substantiated' by any factual evidence. 

Within recent years at has been recognized 
that means for the prevention! of tooth decay 
or at least its inhibition' is a distinct possibility. 
The -use of sodium fluoride by its addition to 
drinking water for a systemic effect ox by 
topical application has received some degree 
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naive a prolonged: effect su 1 
into the mouth once or twice a day w21 be 
sufficient to inhibit the degradation process 
during the day, if not for itonger. In general, 
the proposed! substances have been uniformly 
unsuccessful! for any prolonged 1 effect since 
their activity, if any, is generailily persistent for 
only a shout period of time, of the order of 
minutes. Thus, in addition to the need for the 
discovery of an effective agent, a primary 
difficulty is that some practicable means must 
be available whereby the inhibitor can be 
maintained! at an effective concentration in the 
mouth at aO tunes. 

The probSem! is rendered even more corns 
pQex by the necessity that the ingedient must 
possess certain requisite supplementary char- 
acteristics such as satisfactory properties from 
Uhe viewpoint of oral! (toxicity, acute chronic 
toxicity, non^sensMzatiott, and non-irritation 
to the mucous membranes, and perhaps an 
added beneficial! effect on the orail epithelium. 

•The formulation and manufacture of denti- 
frice preparations, such as (toothpastes, are 
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Oral Preparations 

JO?!? & ^C, a corporation duly of accentamce 

«Wd and easting under the fewstf J " aco * tance ' 

fcjLSr 'United States of 

ofS^ yj ******* United States 
of LArono^ do toby declare the inventions 
^J]™* 1 w * P»7 that a- patent may be 
©ra^edhto us, and die method by which it is 

^^a^*T% *? 4)6 ^<^rly described 

n^Sn^Sf^-S concern€d *■* °^ Pre- 
parations that inhibit dental caries 

S^S^ ? t00th deca y ex- 
^T^ tCd ,b ? «wkw in 

ahe field. It as recognized that there are 
niraerous and' complex variables associated 
with such biochemical phenomena which are 
% J^?*™™ T *** Oology and control 
of dental canes. Among .the myriad of factors 
of conaderatton "have been the rate of acid 
totmiaoo and/or neutralization in the mouth: 
type of diet; character of enamel and saliva- 
presence of bacteria; amd orail hygiene. It is 
generally accepted that the decaWcation of 
tootrienamd- characteristic of dental caries is 
caused- to a tege extent by the acids produced 
from .the action of certain microorganisms, 
wfadb ate nonnaafy present in dte mouth, eg! 
^^Mamendng suitable carbohydrates m 

'Bantifrice and like preparations used on- the 

teeth and gums have been a paatM aid in' the 

(toning of the teeth and mouth. From' time 
to name the various proposals have been 
advanced .relative to the development of 

^ntisepuc" dentifrices and the like having 
allegedly the property of inhibition of tool 
decay. Until recently, such claims were not 
substa!ntlated , by any factual evidence. 

Within recent years it has been' recognized 
Chat means for the prevention of tooth decay 
or at least its inhibition! is a distinct possibility. 
The use of sodium fluoride by its addition- to 
drinking water for a systemic effect or by 
topicali application has received some degree 
IPrice 3*.6d.] 



Likewise, paualui has been 
used experimentiy with some appaiently 
desirable results, though this active ingredient 
may possess certain disadvantages such as 
sensitization of the patient, possibly rendering 
him susceptible to certain ibacteriaB strains, etc 
Respite the extensive research relative to 
the theory of the cause, the nature and .the 
onhdatron of dientai caries, it is recognized 
that the problem- of reducing the incidence of 
caries by an effective dental preparation re- 
mains v chafaging one. While a number of 
agents as indicated have been proposed as 
possibly preventing or neutralizing acid format 
toon, either by the use of enzyme inhibitors 
or by direct bacteriddail action on the micro- 
organisms, the problem^ is .rendered much more 
complex by ithe manner in which dentifrice 
preparations are conventional used by the 
consumer. Thus, it is necessary for proper 
action that any effective substances should 
have a prolonged' effect so (that its introduction 
into the mouth once or twice a day will be 
sufficient to inhibit the degradation process 
during the day, if not for itonger. In general, 
the proposed! substances have been uniformly 
nasuccesstui fcr any prolonged' effect since 
their activity, rf any, is generally persistent for 

SSL" ^S? p ^°t^ <te order of 

mmutes. Thus, m addition to the need' for the 
effective agent, a primary 
tMa% as that some practicable means must 
be available whereby the inhibitor can be 
maintained' at an effective concentration in the 
mouth at afllf times. 

The problem' is rendered even more com- 
plex by the necessity that the kgedaent must 
possess certain requisite supplementary char- 
airtwistics such' as satisfactory properties from 
the viewpoint of oral (toxicity, acute chronic 
toxicity, non-sensiitization- and non-irritation 
tote nuicous membranes, and perhaps an 
added benefioal' effect on the oral* epithelium. 

lne formuktion and manuracture of denti- 
frice preparations, such as toothpastes, are 
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highly varied 1 in commerce. The incorporation 
of an effective agent of the character indicated 
in such a preparation is usually ibeset with 
many difficulties peculiar to the agent. Thus, 

5 the other ingredients must be compatible with 
the active ingredient, which must foe stable 
and active in? the formulation'; and considera- 
tions such as proper solubility characteristics, 
adequate concentration of solids, controlled 

W foaming power, stability and; homogeneity of 
the formuladon at normal and reasonably 
adverse conditions, norjHhTitalbrl'ity, and 1 a 
pleasant taste, are of prime concern' also to 
the commercial practicality and acceptability 

15 of the product by the consumer. 

In brief, the present invention provides an 
oral preparation as 'hereinafter defined' con*- 
mining as essential active ingredient a com- 
pound having the general , formula 



20 



where R is a hydroxymethyl or aminomethyl 
group and: X is a hydrogen atom, or R is a 
formyl group and X is a 'hydrogen' atom or a 
phosphanyl' group, or a salt or complex of 

25 such a compound. 

The tarn 'ora& preparation' is to be under- 
stood as meaning a dentifrice, mouth wash, 
chewing-gum or lozenge, but since it is highly 
desirable to have the active ingredient present 

SO in the oral cavity at ail times or for extended 
periods, the preparations are preferably in die 
form of a lozenge which, can be slowly dis- 
solved in the mouth. 
The term 'lozenge' is to be understood as 

35 meaning a solid mass containing a mucila- 
ginous material' such as gelatin, acacia or 
tragacanth', and at least one flavouring agent 
such as a sweetening agent, in addition to a 
compound as specified above. 

40 Such lozenges can be in various shapes or 
forms such as flat, areolar or rod-shaped. 

The term 'dentifrice 5 is to be understood as 
meaning any of the conventional! cleansing com- 
pounds such as pastes, creams, liquids and 

45 powders as well as compositions such as dental 
ointments and adhesives which are not neces- 
sarily considered' cleansing compositions. 

Compounds that can be used in the com- 
positions of the invention include pyridoxine, 

50 pyridoxamine, codecarboxyliase, pyridoxamine 
phosphate, vitamin B c -borate complex, and 
pyridoxal, i.e., 2 - methyl - 3 - hydroxy - 4- 
formyl - 5 - hydroxymethylf pyridine and their 
salts such as the hydrochloride, 

55 It is common' to incorporate various adjuvant 
materials in oral preparations. The final 
dentifrice formulation may contain such 
materials in suitable amounts provided they 
are compatible with the active ingredient and 

60 the essential properties of the dentifrice pre- 



parations of the present invention. Added 
materials in the formulation which do not sub- 
stantially adversely affect the properties and 
characteristics may .be suitably selected and 
used' in proper amount depending upon the 65 
particular type of preparation. Such materials 
can be used as soluble saccharin, flavouring 
oils (e.g. oik of spearmint, peppermint, winter- 
green), colouring or whitening agents, (e.g. 
titanium dioxide), preservatives <e.g. sodium 70 
benzoate), alcohol; or methanol, in addition 
to other added 1 materials which are described 
in the present specification!. 

Any suitable essentially water-insoluble 
abrasives or polishing agents can be used in 75 
dentifrice preparations such as tooth powders, 
pastes, creams and liquids as an aid in 1 general 
cleansing. Among such abrasives are calcium 
carbonate, dicalcium phosphate, tricalcium, 
phosphate, aluminium hydroxide, insoluble 80 
sodium metaphosphate, bentonite, and 
suitable mixtures of these agents. In 
general, these materials will usually com- 
prise the major proportion of the 
soKd ingredients. The amount, which is vari- 85 
able with respect to the abrasive effects desired 
and the particular type of preparation, will 
usually be from 5 to 95% by weight of the 
total composition' and more particularly from 
about 20 to 75 % in a dental cream. 90 

In the preparation of tooth powders, it is 
usually sufficient to mechanically admix the 
various solid ingredients, the abrasives con- 
stituting the major amount, e.g. at least about 
70% . In dental' cream formulations, the liquids 95 
and solids must necessarily be proportioned to 
attain' a creamy mass of desired consistency. 
In general, the liquids will comprise chiefly 
such materials as water, glycerin, sorbitol!, 
propylene gyfcoP, including suitable admixtures 100 
of them. There is included within the scope 
of. the invention both water-free and humect- 
ant-free creams. It is advantageous to use a 
mixture of both water and a humectant such 
as glycerin 1 or sorbitol, in view of good con- 105 
sistency attainable initially and upon storage, 
since the hygroscopicity and plasticizamg action 
of ithe mixture prevent appreciable hardening 
of the cream and help to maintain proper solu- 
bilization effects and 1 relationships. 1 10 

For optimum^ effects, the active ingredient 
should be suitably dissolved or dispersed in 
the liquid phase or vehicle and the essentially 
water-insoluble abrasive maintained in sus- 
pension, ithe cream being gefled or set to main- 115 
tain the mixture as stable as possible. The 
formation of a gel favourably affects the 
stability of the cream: Any suitable gelMng 
agent or hydrophilic colloid having the neces- 
sary swelling and setting action can be used. 120 
The gelling agents are preferably die natural 
and synthetic gum and' similar gum-iike 
materials such as Irish moss, gum tragacanth, 
sodium alginate, gum fcaraya, pectin, sodium 
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catbax^etbyfloeliuiose, and starch, Muding 
mtenals such as tragacanth gjlycerite or 
gJ^oente of starch which are essential^ nrix- 
toes of gjlycerin and the mttrfh^nous sub- 

* stance. The aniounte of diese gums wi^usualy 
be up to about 10% by weight of the denta* 
creamy and about 0.5—5% usually. 

As m embodiment of die present (invention, 
a winirn«icia% acceptable and' siibstantMy 

w unaxmn homogeneous and stabfe dental cream 
having ; the essential' property of inMating 
tooth decay may be prepared by suitable pro- 
pQmoniing of the Mowing mgrediants within 

15 ^S^Z^. ran ^? to P 1 ** 1 ** a cream ex- 
trudtek from a 

fcubeor theiike: 

Percent 

Active ingredient q5 5 

oa WaterJbsoaufate abrasive 200—75 

^tiling agent 0.0—15 



«sua% containing toger amounts of active 
^ seDts . 0.5-5% dissolve in an 
aqueous mucilaginous vehicle, optionally com- 
bined with small amounts of abrasive, 
glycerine, and colouring mid 
materials. 

The lozenges or troches are prepared' bv 
™«ng &e partdfes of active WrjJ 
warn sacchann and mucilage. They can. also 
Aave a base of gelatine and mater and be 
flavoured .witt, non-sugar flavouring agents 
The active mgredient can be used™ £5* 

fa. riSE ° f °-° 5 to ^ 2% is pXJyll 
in a sninfar manner, a chewing gum can be 
prepared toj, the addition Ta^ba^fS 
the muoJage such as chicle or other natural 
gum or combinations as, for example, Tdutone 
gum, cariau gum, hangkang gum, lecMcas! 
gum, pendam gum or ester gum. Suitable 
filtog and flavouring ingredients can be 
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Mmor amounts of flavour or sweetener, such 
^soJuble saccharin, whU also be added' usually 
liquid vehicle is preferably water, or a 
taaectanit or exqpient such as glycerin, 
sorbatoil, etc. and suitable mixtures thereof the 
total liquid content being usually in an amount 
from about 30-65% by weight of the total 
p®redaeinis. Preferred; creams of the present 
mvetmon which yieid optimum results have 
tffc proportions betow, the amounts in par- 
entheses being (highly desirable in commercial 
practice. 

Percent. 
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Active ingredient 
Water^nsoiluble abrasive, 
preferably containing 
insoluble phosphate 
Glycerine 
Water 

agent 



0.5- 4(1-3) 

30.O-65 (40-60) 
5.0-50 (10—40) 
5.0—50 (10-40) 
0.1— 4 (0.5-1.5) 

The pH of the dental- cream is variable and 
may be sHghdy alkaline or acid as desired 
since the saliva is a buffered medium, The pH 
of a 20% aqueous slurry of the cream will be 
usualfy about 5 to about 10. It is preferred 
that it ^ stteaniiia%neu^ e.g. about 
for optimum effects. 

. ^ previously indicated, mouth washes or 
rinses are eilso within the scope of the present 
snvention. By mouthwash is meant a suitably 
netted Iquid vehicle, preferably an aqueous 
alcoholic vehicle. Whole amounts of up to five 
per cent active ingredient can be used; it is 
de^able to use abuot 0.05 to about 2%, and' 
preferably up to about 1% by weight. The 
alcohol concentration may vary depending on 
the mouth effect desired, such as about 5— 
akohoHi, and preferably 5—40%. Liquid 
dtoafirices are also mduded, such products 



The addition of anher antmietabolites in 
vanous^centrations to the composition are 

mterferes wi^ the growth and acid formation 

2L» JF^&P* bis teapanloylanimo- 
ethyl dasulpjnde, which interf ereVwitfc pant*- 
thenac aiad mmbolism- The useful, concentra- 
^ons would vary from- 1 to 50 mg. per unit 
dose depending on the various factors The 
Edition; of about 0.5% of papain to chewioe 
gu^n will help digest prcte^^^nd 

nii^L^^ «?ampfes are given' for die 
purpose of ttliustration : 

Example 1 

h*i^Tfe f t** 1 ^ Wero P«P^ each 
naving the f blowing composition : 
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Pyridoxine Hydrochloride 
Sodium citrate 
Saccharin 

^Magn-esium -Stearate 
MethoceJ 
Cherry selva 

'Polyethylene gjycoi 4000 
Calcium lactate 
Acacia 



0.0250 Gar. 
0.0125 Cm. 
0.0025 Gum 
0.0050 Gm. 
0.0125 <3m. 
0.0082 Gin. 
02222 Gm. 
02222 Cm. 
0.0555 Gm, 

0.5656 Gm; 



100 



105 



k mdted ' and mixed 
2™ Wof IT*' Acada ™* mixed with HO 
enough 95% etfcanol' to form, a damp mass. 
The acacia was tfcen added to the mixture of 
polyethylene glycol and water while astatine 
Alhe catoum> lactate is risen added- andthe 
mixture bfadrf until smooth, afer w Hch tfee 115 
^xture as cooled and! granulated 1^ gan^les 
are dhed' at 35^C. for 48 hours and- Jen re- - 
granulated. The pyddoxine hydrocMbriide, 
sodium citrate, saccharin, magnestunj 
scearate, cherry selva' and methocel were 120 
blenoea togettter. This Head was <ta mixed 
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with the dried granules and ithe composition 
Wended for two hours. The composition was 
then formed into lozenges. 

Example 2 

5 A dental ointment of vitamin B e containing 
the following ingredients was prepared as 
described below: 

Gram 



Vitamin B € 0.050 
10 White Wax 0.049 
White Petrolatum 0.901 



1.000 

The white wax and white petrolatum were 
weighed into ta container. The container was 

15 placed on a steam bath and ail contents melted. 
The vitamin <B 6 was added and the ointment 
allowed to cool with stirring until it had con- 
gealed. The cool ointment was passed through 
a roller mill and samples were removed from 

20 roller imiH' at intervails to assure uniform 
distribution; of vitamin* B 5 . The product was 
then packaged. 

A smaM quantity of ointment was placed be- 
tween glass slides and viewed through a strong 

25 Kght contained no crystal! aggregates visible to 
the eye. 

Example 3 
A dental ointment of pyridoxai 'hydro- 
chloride containing the following ingredients 
30 was prepaid as follows: 

Gram 



Pyridoxal hydrochloride 0.005 
White wax 0.054 
White petroleum 0.941 



35 .1.000 



This formulation was prepared in the same 
manner as that described in' Example 2. 
•Example 4 
A flavoured dental: ointment of pyridox- 
40 amine d^ydirocMoride containing the follow- 
ing ingredients was prepared? as described 
below: 

Gram 



Pyridoxamine dmyidrchioride 0.025 

45 White wax 0.049 

White petrolatum 0.9 18 

Oft of Peppermint 0.008 



1.000 

The white wax and white petrolatum were 
50 melted and stirred until! tie temperature 
reached 50°C. The pyridoxamine dihydro- 
duoride and oil of peppermint were then 1 added 
and the ointment allowed to cool with stirring 
until* it had 1 congealed. The congealed mixture 



was then milled to form a unifoim ointment. 
Example 5 
A dental paste of cpdecaiboxyiase contain.- 
ing the following ingredients was prepared as 
described below: 

Percent 



Codecarboxylase 1.00 

Garboxymethylcellulose 0.-86 

Glycerin 10.00 

Propytene glycoi 20.00 

Water 13^0 

Methyi para-bydroxybenzoate 0.10 

Saccharin solution (50%) 0.20 

Oil of spearmint 024 

Non-ionic surface-active agent 2.50 

Mioeral oM 0.90 

Dicaicium phosphate 51.00 



The glycerine and propylene glycoi were 
mixed together and about one-fifth of this 
solution was added to the carboxymemylcellu- 
lose and mixed to form a slurry. The methyl 
pardhhydroxy^benzoate was dissolved in the 
water with the aid of heat and' then added to 
the slurry and' mixed 1 weft to form a get The 
remainder of the glycerine-propylene glycol 
solution was thoroughly mcorporated into the 
gel. The saccharin solution, oil of spearmint, 
mineral oii and the nan-ionic surface-active 
agent were added to the gel 1 and thoroughly 
mixed. The powdered' dicaicium' phosphate 
codecarboxykse were mixed and incorporated 
into the gel in smaM amounts until at had alt 
been added. The above mixture was then milled 
to form a smooth, white toothpaste. 

Example 6 

A chewing gum can- be prepared having the 
following composition. 

Gram 



Vitamin B 6 1.00 

Chide 30.30 

Corn syrup 24.20 

Saiccharini 45.30 



The chicle is heated until it is of syrupy 
consistency and washed with 3 — 4% aqueous 
hydrochloric add, dilute aqueous sodium 
bicarbonate solution and water in turn. The 
corn syrup is then added to the gum» base and 
a mixture of the saccharin and vitamin B 8 
incorporated and the entire mass mixed weU^ 
afiowed no cool and farmed into 1 gm. units 
of desired shape. 

Example 7 
A coated chewing gum can be prepared hav- 
ing the foMowing amounts of Vitamin B 6 and 
papaiin: per gm. unit of chewing gum 1 . 

Vitamin B a i.tf mg 

Papain 8.0 mg. 
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Gum centres are prepared as described in 
t&e preceding example with the exception) that 
n ° vtemanB* is added prior to the formation 
oi the 1 gm. units. Tihe gum centres are coated 
with phannaceuticai* glaze to retain moisture. 
A sugar subcoat is then applied followed by 
tteVitamiD B« and papain mixed w a dusting 
powder comprising magnesium carbonate no 
a concenitration' of 1.6 mg. of Vitamin B 6 and 
6 mg. of papain! per gum- unit The gum units 

Ss£d* ***** * SU8ar coadng ™ l 

'Example 8 

u £ 4 52* P 0 ™*** <rf papain and pyridoxke 
hydrocMoride was prepared by thoroughly 
mixmg .the foiowang ingredients the pro- 
portions described below. 



GaMum plbospthate, Dibasic 
Titanium Dioxide 
Sodium Citrate 
Citric Acid 
Saccharin 
Sodium Saccharin 
Spearmint Hiavour 
Mentiboi Flavour 
Pyridoxine HQ 
Papain 

'Ptoonac F— 68 
Saponin 
Vanillin 

Ottnoamon Fdavour 
Birch (Flavour 

ivour 



0.6530 g. 
0.1000 g. 
0.1000 g. 
0.0200 g. 
0.0005 g. 
0.0005 g. 
0.0400 g. 
0.0120 g. 
0.0010 g. 
0.0050 g. 
0.0200 g. 
0.0010 g. 
0.0010 g. 
0.0130 g. 
0.0130 g. 
0.0200 g. 

1.0000 g. 

WHAT WE CLAIM IS : — 

L An oral preparation as hereinbefore de- 
fined oontaining as essential active ingredient 
a compound: having the general formula 



where Rfca hydroxymethyil or asnmomethyl 
©roup and X is a hydrogen atom or R is a 
formyii group and X is a hydrogeo atom! or a 
phosphonyi group,, or a salt or compter of such 
a compound. 

2. A preparation' as daimed in Claim 1, on 
the form of a> lozenge. 

3. A preparation as claimed in Claim 2, in 
which tihe essentia* active ingredient is 
pyridoxins. 

4. A preparation as claimed m QEaam 1, in 
tihe form' of a dental ointment 

5. A preparation as claimed: fin Gains 1, in 
the form of a chewing^igum. 

6. A preparation as claimed: in Claims 4 or 
5 in whach the essential! active ingredient is 
vitamin B«. 

7. A preparation! as claimed aim Claim 1. in 
the form of a toothpaste. 

8. A preparation as cMmed in Claim: »7 in 
which the essential active ingredient is code- 



9. A preparation as claimed in Qaim 1 in 
the form of a iKJOthjpowder . 

10. A preparation as claimed w Oaim 9, 
ib watch ithe essential' active ingredient is 
pyridoxine hydrochloride. 

11. A preparation! as daimed im any preced- 
ing cMm, containing fam; o.50 to 5 weight 
per cent of the essential active ingredient 

12. A preparation as claimed in Claim 1, 
substantially as hereinbefore described with 
reference to any one of the foregoing Ex- 
amples. 

D. YOU-NIG & CO., 
% Staple Into, London^ W.Cd. 
Agents for the Ajppflicanlts. 
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07 llle ratent ° ffice > 25 > Southampton Buildings, London, W.C.2, from which 
copies may be obtained. 



